EEG background delta activity in temporal lobe epilepsy: correlation with volumetric and spectroscopic imaging.
With quantitative electroencephalogram (EEG) and neuroimaging methods, we examined delta activity, atrophy, and neuronal-axonal dysfunction of the cerebral gray and white matter in patients with intractable temporal lobe epilepsy (TLE). Based on evidence that lesions of the white matter result in EEG delta activity, we postulated that background abnormalities in patients with TLE are related to changes of the temporal lobe white matter. We measured interictal delta activity in 34 TLE patients and 10 controls. Spike-free and artifact-free EEG samples were selected by visual inspection. A spectral analysis was used to compute the energy in the delta frequency band. We compared the results of the spectral analysis to magnetic resonance imaging- (MRI) based volumes of the temporal lobe white and gray matter, the hippocampus and the amygdala; and N-acetyl aspartate (NAA) in the lateral and posterior temporal lobe by using proton magnetic resonance spectroscopic imaging (1H-MRSI). The degree of correlation between delta activity and the neuroimaging measurements was assessed by using the Pearson correlation coefficient (r). An analysis of variance (ANOVA) was used to examine the influence of the seizure-focus lateralization on the delta activity and the neuroimaging parameters. There was no significant difference in the amount of delta activity in the temporal lobe between the controls and patients. We found no correlation between delta activity and the neuroimaging measures (p>0.05). The ANOVA showed significant differences between the patients and controls for the volume of the gray and white matter of the temporal lobe and for the NAA in the lateral and posterior temporal lobe (p<0.002). The interictal background delta activity was not explained by reduced volume of the temporal lobe white matter, gray matter, or by abnormalities seen in 1H-MRSI.